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cies.2 Moreover, enthusiasm has grown for the widespread
treatment of relatively healthy segments of the population (e.g.,
oral contraception, menopausal replacement therapy). There is
considerable interest in the use of estrogens for postmenol_ausal
prevention of osteoporosis and osteoporotic fractures _ (see

- Chaps. 63 and 97). Some evidence supports the long-suspected
potential of menopausal estrogens to prevent clinical coronary
heart disease. _ Because of this enthusiasm, appropriate evalua-
tions of the carcinogenic consequences of these exposures has
become important to public health, as well as to understanding
the biology of the tumors involved.

ENDOMETRIAL CANCER

p...pt .... d_..,. ofE._,_.ol_ry.._u.._l,s=, ENDOGENOUS FACTORS IN ENDOMETRIAL CANCER
SeCond _htion, edited by Kenneth L,. Becket'.

J.BLippu'u:otlCompany.Philadelphia,© 1995. The cancer for which the evidence for both an endogenous
and an exogenous hormonal cause is best established is endome-

C H A P T E R 2 1 6 .ialcancerVarious factors related to endogenous hormone production
have been associated with endometrial cancer, s Medical condi-

SEX HORMONES AND HUMAN tions related to increased risk include functional (estrogen-
secreting) ovarian tumors, the polycystic ovary syndrome, diabe-

CARCINOGENESIS: tesmellitus,andhypertension.Reproduc,ivefacto,,alsohave
EPIDEMIOLOGY consistently been found to be related to increased risk, includingnulliparity and a late natural menopause. Some dietary factor._

also seem to influence risk, including obesity as a risk factor and
ROBERT N. HOOVER vegetarian diet as a possible protective factor.6 Age, a determi-

nant of levels of most endogenous hormones, also influences en-

Becauseof the central role that the hormonal milieu plays in dometrial cancer risk in a unique manner. Endometrial cancer
various cardnogenic processes, it is essential that clinical endo- rates are extremely low in women younger than 45 years of age,
crinologists be aware of malignancies to which their patients may rise precipitously among women in their late 40s and throughout
be predisposed, either because of the nature of their illness or their 50s (much more dramatically than for other tumors), and
because of the nature of the hormonal therapy being instituted, then decline from about age 60 years and older (Fig. 216-l).

CARCINOGENESIS AND ENDOGENOUS SEX EXOGENOUSSEXHORMONESAND ENDOMETRIAL CANCER
HORMONE STATUS

Exogenous hormones also have been linked to endometriacancer.Endogenous hormone status has long been thought to be an
important factor in the etiology of a number of human malignan-
des, and this belief has been based on animal carcinogenesis
studies (see Chap. 215), the responsiveness of a number of t'u- I000.
mors to hormonal manipulation (see Chaps. 217 and 218), the

relationship of risk of certain tumors to a variety of reproductive
and other factors thought to influence hormonal status, and the Breast
simple fact that some organs depend on hormonal status for their
normal function. _ Speculation about a hormonal cause has fo-

tract. However, some evidence for hormonal carcinogenesis has
been observed for a variety of other tumors, including prostate, C us Uteri
testis, thyroid, and gallbladder cancers, and malignant mela- _-
noma. Despite these long-standing suspicions, with the possible
exception of endometrial cancer, there has been little success in

bleidentifyingforthesethetumors.Specifichormonal factors that might be responsi- "_ 1o / /

:/m

CARCINOGENESIS AND EXOGENOUS SEX =
HORMONE THERAPY

Within the last 40 years, a new element in the area of hor- _ • , - , - , • , - , • , - , • , •_o 2o 3o 40 so =o _o 8o go _oo
monal influences on cancer risks has been added, that of ex,oge-
nous sex hormone exposure. Pharmacologic levels of estrogens, Age

progestins, androgens, and pituitary trophic hormones, alone or FIGURE216-1. Age-specific incidence rates for breast and uterine cot
in combination, have been administered to large segments of the pus cancers among white women during 1986 through 1990. (Data frm
population for various reasons. These large-scale "natural exper- the Surveillance, Epidemiology and End Results Program. Adapted frm
iments" have provided more specific insights into the relation- Devesa SS. Cancerpatterns amongwomen in the United States. Semin Onct
ship between hormonal factors and several different malignan- Nurs, in press.)
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ESTROGENS AND ENOOMETRIALCANCER TABLE 216-2

Estrogen replacement therapy of the menopause for 2 years Relative Risks"of EndometrialCancer AssociatedWithCombinat_
or longer is associated with an excessrelative risk (RR) of endo- Oral ContraceptiveUse FromFiveCase-ControlStudies
metrial cancer. Table 216-1 shows estimated RRs(i.e., the risk of

RRAmoS.
the disease among those exposed to estrogen therapy compared Source of Long.Ter_with the risk among those not exposed)Y s The RR among u_ers Reference Controls Overail RR
compared with nonusers ranges from twofold to eightfold It in-
creases even further with long duration of use and with high av- V,'e_ssand Savvetz2° Community 05
erase daily doses. Thus far, every type of estrogen that has been Kaufmanetal 2_ Hospital patients 0 5 0 3

investigated has shown this relationship, including conjugated Hu]kaet al? 2 Community 04 0 3
equine estrogens, ethinyl estradiol, and dJethylstilbestrol (DES). Stanford eta[._s Community 0 4 0 2
The highest risk occurs among current users. The risk declines CDC" Community 0.5
with each year after cessation of use, although apparently there 06
is some residual excess risk even 10 years after cessation. The risk _ves ° Risk of cancer relative to a risk of I 0 for women who never used oral contract3.,

is highest for early stage malignancies, but there is a twofold to t Definitionofton&-term variedfromz 4toz |0 years
threefold excess risk for the advanced stages of disease as well. coc. Centersfor_a_ Control:,_ relati,,eris_
(After early positive studies, some investigators questioned
whether the association might be spurious because of the oppor-

t'unities for enhanced detection of latent endometrial cancer mated that such women were at a twofold to eightfold excess nsl,
among estrogen users. Various approaches yielded evidence con- of this tumor. On the other hand, nonsequential, combination
sistent with a causal relationship between menopausal estrogen oral contraceptives clearly are related to decreased risks of endo
treatment and an increased risk of endometrial cancer.) metrial cance:r (Table 216-2). RRs of 0.4 to 0.5 have been ob-

se_'ed, indicating a 50% to 60% protection associated with such

EFFECT OF ESTROGEN-PROGESTERONE IN SEQUENCE use, 18-25There is also some evidence of increased levels of pro.
There has been a profound trend away from unopposed es- tection with increased )'ears of use. The effects of stopping use

trogen treatment of menopausal symptoms and toward treat- are unclear. Three studies222.z5have noted that the protection
ment with a sequence of an estrogen, which is then combined was substantial among current users and subsided after cessa.
with a progestin. Substantial evidence 16supports that such cyclic tion. These studies, however, disagreed on the duration of pro.
treatment reduces the frequency of hyperplasia and atypical hy- tection after stopping. In addition, most studies have observed
perplasia associated with unopposed estrogen treatment. The profound interaction between other endometrial cancer risk fac-
first epidemiologic data on risk of endometrial cancer itself has tors and the associations with combination oral contraceptive
appeared. Although based on small numbers of observations, use use. Specifically, the protective effect is attenuated among the
of the combined regimen is related to substantially lower risks obese, _6among long-term estrogen users, 2s and among the mul-
than those associated with the estrogen-only regimen. Neverthe- tiparous. Although the same interactions have not been found in
less, whether exclusive use of the combined regimen is related to all studies, these observations are consistent with a number of
any excess risk remains unclear. However, it is certain that such these risk factors operating through common or highly correlated
use does not prevent the background or "expected" numbers of hormonal mechanisms.
cancers, nor does it remove the excess risk induced by any prior

use of the estrogen-only regimen. 15-1s MECHANISMS OF ACTION

ORAL CONTRACEPTIVES AND ENDOMETRIAL CANCER A unified theory ;7 of how these risk factors operate has been
proposed (Fig. 216-2). Most known risk factors are associated

Oral contraceptives also have been studied extensively in re- with increased levels of circulating estrogens, particularly estro-
lation to endometrial cancer, after the observations in the early gens not bound to protein. Clearly, also related are the age
1970s that young women receiving sequential oral contraceptives effects, and the use of combination oral contraceptives, which
(particularly dimethisterone and ethinyl estradiol [Oracon]) were probably modify the increased risk associated with estrogen level
developing endometrial cancer, t* Subsequent investigations esti- through the modulating effects of progestogens. Furthermore. al-

though nulliparity, diabetes, hypertension, and race have not vet
TABLE 218-1 been included in this scheme, they possibly will be as our kno_'l-
Relative Risks"of EndometdalCancerAssociatedWithMenopausal edge of basic endocrinology expands.
Estrogen Use FromSelectedCase-ControlStudies The model suggestsseveral promising linesof future clinical,

epidemiologic, and laboratory research. The way that obesity
RR Amon8 affects the peripheral conversion of estrogen precursors deservesLong-Term

Reference Sourceof Controls OveralIRR Usersf more attention. When in a woman's life does obesity matter
most? Some data suggest that weight loss decreasescirculating

ZielandFinkel= Healthplan 76 139 estrogens; other data do not. Does the number of adipocytesor
Macket al.' Retirementcommunity 5.6 8.8 their content determine peripheral conversion? What accounts
Gray10 Private practice 3.l 11.6 for the reduced risk among vegetarians? The effects of progester-

one also deserve further study, including resolving whether the
Antunes et al? _ Hospitalpatients 4.3 15.0 protection given by combination oral contraceptives is transient,
Weisset al.t '= Community 7.9 14.3 and measuring the effects of the new combination-type meno-
Hulka etal?_ Gynecology patients 1.8 4.I pausalestrogenregimen.

Shapiroet al?4 Hospitalpatients 3.9 6.0 Perhaps most important to our understanding of carcino-
Brintonet al?s Community 3.0 6.0 genesis will be the clarification of the precise mechanism by

• Risk of cancer relative to a risk of I 0 for women who never used menopausal which circulating estrogens produce endometrial cancer. Several
estrosens, possibilitieshavebeenproposed:thatestrogensarecomplete car-

"fDefinition of Ions-term varied from > 5 to _ 10 years, cinogens themselves; that they promote initiated cells; or that
IReferstocontinuo_tsusers, theysimplystimulategrowthand,thereby,offeragreateroppor-
xK relapseinks tunityforabnormalcellstoariseorforcarcinogenstoactonvul-
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nerable genetic material. The epidemiologic evidence strongly fa- woman at a twofold to fivefold excess risk of subsequent breast
vors the argument that estrogens act at a relatively late stage in cancer. 31 Body size also relates to breast cancer risk. Height or
the process of carcinogenesis. If estrogens are promoters, how- frame size is positively associated with risk. Obesity, or an in-
ever, no initiators of the process are readily apparent, creasing body mass index, is associated with an increase in breast

cancer risk among menopausal women, although the magnitude
of the increase in RR is much less than that for endometrial can-

BREAST CANCER cer. Evidence indicates that obesity is associated with a decreased
breast cancer risk among premenopausal women. 32

The hormonal etiology of breast cancer is well accepted, but
no unified model for the mechanism exists. Several hormonal

hypotheses have been suggested, but supporting data are INFLUENCE OF DIET
lacking. Diet is strongly suspected of playing a role, because of

worldwide differences in breast cancer rates. Oriental popula-
ENDOGENOUS FACTORS IN BREAST CANCER tions have rates fivefold to sixfold lower than those seen in the

United States and Western Europe. Migrants from Japan and
The importance of the ovary in breast canceretiology isdem- China to the United States experience risks that rise toward the

onstrated by its relationship to a number of breast cancer risk levels of whites over the course of two generations of residence
factors.2sEarlier agesat menarche are associatedwith high risks within the United States. Wl_ereas some direct support33 for
of breast cancer. Similarly, later ages at natural menopause also these dietary hypotheses has been proposed, a number of stud-
are associatedwith elevated risks. Surgical removal of the ovaries ies34"37have found no relationship, and the entire area remains
before natural menopausereduces risk of breast cancer,and the controversial.
earlier the operation, the lower the risk. The shape of the age-
incidence curve for this disease(see Fig. 216-1) has been inter-
preted as showing that the onset of ovarian activity early in life HYPOTHESES FOR THE CAUSATION
determines the slope of the curve, and that a reduction in this OF BREAST CANCER

ovarian factor around the time of the menopause is responsible It frequently is speculated that a unifying hormonal hypoth-
for the change in slope of the curve at about 50 years of age. esis for breast cancer is possible, because even the nonovarian

Other risk factors for breast cancer also have been well es- risk factors actually may operate through a hormonal mecha-
tablished. 29A history of breast cancer in a first-degree relative nism Perhaps the simplest of these models 38J9is that breast can-
elevates a woman's risk of contracting breast cancer twofold to cer risk reflects total lifetime, or perhaps early life, dose of estro-
fivefold. Historical observations of a protection against breast gens. Related to this is the unopposed-estrogen hypothesis, '°
cancer associated with an increase in parity were found to reflect which also assumes that estrogens are the important risk factor,
the influence of the age at first birth. A woman who has her first but emphasizes the relative protective role of progesterone. The
child after the age of 30 years has approximately twofold to estrogen-fraction hypothesis 4_also assumes estrogens to be haz-
threefold the risk of breast cancer of a woman who had her first ardous, but adds that a woman's risk reflects the proportions of
child when younger than 18 years of age. Nulliparous women different estrogens, because they have different carcinogenic po-
have approximately the same risk as those women who had their tentials. The estrogen-window hypothesis '2 suggests that in a tel-
first child at 30 years of age, whereas women having a first birth atively short period after menarche, and then again in another
after this age actually experience a greater risk than do nullipa- short period before menopause, estrogen exposure, unopposed
rous women. Investigations 3°have implied that increased parity by progesterone, might cause an enhanced susceptibility to other
may indeed diminish the risk of breast cancer, even when con- carcinogenic influences on breast tissue. Another hypothesis '3
trolled for age at first birth. Benign breast disease, particularly holds that the proportion of free versus protein-bound estrogen
that containing hyperplastic or dysplastic elements, places a determines a woman's breast cancer and endometrial cancer risk.
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Finally, pituitary hormones and prolactin in particular have been Some studies have suggested that the association may be stronger
suggested as being primarily involved in breast carcinogenesis. 44 among older women, those having undergone an oophorectomy,

Confirmation for these hypotheses has been sought by mea- or those with a family history of breast cancer. However, these
suring levels of various hormones: first, in breast cancer patients subgroup findings have not been consistent. Perhaps the most
and controls either at the time of diagnosis or at some time before; consistent finding is an enhanced excess risk associated with es-

and second, in women with different levels of known risk factr"rs, trogen use among women with surgically confirmed benign
to determine whether the risk factors operate through specific breast disease. These findings have emerged from several of the
hormones. These laboratory-epidemiologic studies do not rule case-control studies and refer to the entire population in the for-
out any of the proposed models of endogenous hormone effects going follow-up study, s3 Other studies s4-s7 have continued to
as a partial explanation, nor do they support any one model as produce conflicting evidence. Several metaanalyses of this accu-
the unified explanation, perhaps because the women are being mutating body of evidence have been performed. When all of the
tested at ages other than those critical for breast cancer risk mod- data are considered, and the quality of the investigations taken
ification. Or, perhaps, the premise of a unifying hypothesis is into account, a more consistent pattern emerges of a dose- and
incorrect, duration-related increase in breast cancer risk, rising to a 60%

Thus, although the evidence that breast cancer is a tumor excess for use of 15 or more years of menopausal estrogens, sT
of hormonal etiology is overwhelming, the specific endogenous As for endometrial cancer, the issue of what impact the use
hormones involved and their relative roles remain elusive, of the combined estrogen-cyclic progestin regimen will have on

breast cancer has become a major research focus. The first study 56
EXOGENOUS SEX HORMONES AND BREAST CANCER to evaluate this issue found that in contrast to the pattern for

endometria] cancer, the excess risk associated with estrogen re-
The role of exogenous hormones is even less defined. In par- placement was not reduced in those also receiving cyclic proges-

ticular, it is not clear whether the use of estrogens postmenopaus- tins. In fact, the risk was higher and appeared earlier in these
ally or of oral contraceptives affects breast cancer risk. women than in those receiving the estrogen-only regimen.

Noncontraceptive hormonal exposures, other than the use
ESTROGENS AND BREAST CANCER of menopausal estrogen, are relatively rare and generally have

not been investigated. A notable exception is the risk of breastThe widespread use of noncontraceptive estrogens seems to
be an ideal natural experiment through which to evaluate some cancer among women who took DES during a pregnancy to pre-
of the more prominent hormonal hypotheses about breast cancer vent a spontaneous abortion. Three clinical trials of DES use have
etiology. Unfortunately, the relationship remains controversial been evaluated for long-term sequelae, and three follow-up stud-
because of conflicting evidence. A retrospective cohort study 4s ies of exposed women have also been reported, ss Two of the
reported in 1976 suggested a relatively small overall excess risk three clinical trials showed evidence of excess breast cancer risk.

Two of the cohort studies revealed overall excesses of 50%, with(30%) among conjugated estrogen users, which reflected a two-
foldexcess risk amonglong-term users. Over the ensuing decade, evidence of increasing risk with increasing interval from

exposure, rising to 70% after 15 years of follow-up and 2.5-foldseven case-control studies and one follow-up investigation 46-53
without significant methodologic flaws addressed this observa- after 30 years.
tion (Table 216-3). Three of the case-control studies 36-48had pos- Although considerable controversy remains concerning cau-
itive results, with evidence of dose response and an excess risk of sality, practically, it seems prudent to assume that high cumula-
up to twofold among long-term users. Two studies °s° show tive doses of noncontraceptive estrogens are related to a 50% to

twofold excess breast cancer risk after an interval of about 15some evidence of an association, but also contain some inconsis-
years since first exposure, and risk-benefit decisions about drugtencies in dose-response relationships or subgroup analyses. Two

studies sts2 clearly gave negative results, with no evidence of as- use should be made on this assumption.
sociation with long-term use. The two negative-result studies are
the only two that used a hospital comparison group, rather than ORAL CONTRACEPTIVESAND BREAST CANCER
the general population. If hospitalized women more commonly
used replacement estrogens than women in the general commu- The extensive use of oral contraceptives (see Chaps. 101 and
nity, these studies would underestimate any increase in risk. 102) since they were licensed for use in the United States also

seems to be a promising natural experiment, as well as an impor-
tant public health issue. Overall, the results of such studies have

been much more consistent than those for menopausal estrogen
TABLE 216-3 use, although these results are somewhat surprising. Becauseoral
Relative Risk"of BreastCancerAssociatedWithMenopausal contraceptives so clearly alter the hormonal milieu, most investi-

Estrogen UseFromSeven Case-ControlStudies gators had predicted that oral contraception, particularly of long
duration, would have a substantial impact on subsequent breast

RR Among cancer risk. Whether this effectwould be hazardous or beneficialOverall Long-Term
Reference Source of Controls RR Userst was hotly debated. However, most studies have found essen-

tially no relationship between the use of oral contraceptives and
Rosset el._ Community 1.1 19 the risk of breast cancer either overall or among long-term users.
Hooveretal.4_ Healthplan 1.4 1.7 OralContraceptivesin the OlderWoman. There are two no-

Brintoneta].41 Mammographyscreening |.0 15 table exceptions to the overall absence of effect. First, women
program who use oral contraceptives at older ages (40s and early 50s) ap-

"Hulkaet,il._' Hospitalpatients 15 0.7 pear to have an excess risk. Contraceptives used at these ages
Community 1.6 1.7 counter the natural decline in endogenous hormones and often

caus_ an extension of menstrual activity, so the excess risks are
Hiatt et al._5° Healthplan 07 28 like those seen with a later natural menopause. Becauseof the
Kelseyet el.s_ Hospitalpatients 1.0 0.7 cardiovascular complications of oral contraceptive use, promi-
Kaufmanet al.s2 Hospitalpatients 0.9 0.7 nent among users older than 40 years of age, these medications

• Sar_ as Table 216-t are seldom used in this manner; thus, the effect may only be of
Venous definitions or"Iong-ttrm. historical interest.
Study limitedto women having undergone bilateraloophorectomy.

RR.relativensks Oral ContraceptivesUsed Extensivelyat an Eedy Age. The
, second exception to the overall absence of effect is among
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women who use oral contraceptives extensively either at a young proportion of the disease, but the few factors consistently identi-
age or before having their first child. In the early 1980s, three fled clearly imply a hormonal etiology for this malignancy. 6SFirst
studies s9-.1 suggested an excess risk associated with such a pat- of all, parity is protective, with the risk of the disease being high-
tern of use. Prompted by these concerns, a series of studies fo- eat among nulliparous and declining by 70% among those with
cused on breast cancer in young women were developed, three or more live births. Independent of nulliparity, there is a
Whereas not all studies are in accord, most of those that_ were consistent finding of a threefold to fivefold excess risk among
sufficiently large and had enough long-term users forappropriat/,, women who have had medical consultation for infertility. Few
evaluations have confirmed these concerns. Three published other risk factors reflecting endogenous hormonal status have
studies 62-64and one unpublished study (Brinton LA, 1994), sum- been identified for ovarian cancer, and none with any consis-
rnarized in Table 216-4, have found remarkably similar results of tency among studies.
around a doubling of breast cancer risk among long-term" oral
contraceptive users younger than 35 years of age. Some excess

risk among such long-term users appears to persist in women up EXOGENOUS ESTROGENS AND OVARIAN CANCER
to age 40 or 45 years, but has not been observed among women

developing breast cancer beyond these ages. What this means Exogenous estrogen.s have been studied in various case-
biologically with respect to carcinogenesis is unclear and contro- control and follow-up studies over the last 7 years. Most studies
versial. However, what does seem clear from a practical stand- have found no consistent association between menopausal estro-
point is that extensive oral contraceptive use among young gen use and the risk of ovarian cancer. The overall RRs in these
women is related to excess breast cancer among these women studies have been close to 1.0 and yielded no evidence of higher
while they are still young, risks for longer durations or higher doses of estrogen. One inves-

Oral ContraceptivesandBenignBreastDisease. A number of tigation_ found an increased risk of ovarian cancer among
studies have noted significant protection against benign breast women who received both conjugated estrogens and DES for the
disease with oral contraceptive use. The protection is limited to treatment of menopausal symptoms. However, the numbers of
current or recent use, with the effect disappearing 1 to 2 years cases in this study were limited and the finding has not been
after cessation. The magnitude of the protective effect also seems confirmed.
directly related to the dose of the progestin in the medication.
Conflicting evidence exists on whether the effect applies to the
pathologic subtypes of benign breast disease that are risk factors ORAL CONTRACEPTIVESAND OVARIANCANCER
for the subsequent development of breast cancer. Because of the
transitory nature of the protective effect and questions about the Oral contraceptives, by contrast, appear to exert a marked
pathology involved, the biologic relevance of this association to protective effect. The effect seems to be related to duration, with
breast cancer risk remains unclear, those using oral contraceptives for more than 5 years having an

approximately 50% to 70% reduced risk of the disease. 67
FUTURE IMPERATIVES The encouraging nature of this result has overshadowed

Clearly the long-term consequences of oral contraceptive some inconsistencies among individual studies, Whether these
use on breast cancer risk will remain a research subject for many differences reflect chance biases in some studies, the influences of
years. Only now are substantial numbers of women who used varying patterns of use between studies, or meaningful biologic
oral contraceptives for 5 or more years early in their reproductive interactions remains unclear. Critical comparisons of the existing
lives entering the ages of high breast cancer risk. If the timing of studies and new data may enhance our understanding of ovarian
the mammary effects of oral contraceptives resembles that of the carcinogenesis and clarify risk-benefit issues, particularly as de-
endogenous hormonal risk factors and of exogenous estrogens, mographic patterns of oral contraceptive use continue to change.
effects not detected before may become apparent. Moreover, if In particular, the influence of cessation of use on risk for ovarian
the age at exposure or the presence of other breast cancer risk cancer could use more study.
factors (e.g., family history) modify the effect of contraceptive Possible Mechanism of Protection. The increased risk associ-
use, only large-scale and long-term efforts will yield precise esti- ated with infertility coupled with the decreased risk associated
mates of these interactive effects. There is little question that such with increased parity and the extended use of the oral contracep-
effects are of major public health importance because of wide- rives implicates gonadotropin stimulation of the ovary in its car-
spread exposure to these compounds. Thus, although the data cinogenesis. Decreased stimulation should reduce the risk, and
from a variety of studies are encouraging, the final conclusion on those conditions associated with enhanced stimulation should el-
long-term sequelae of oral contraceptive use must be postponed, evate the risk. If this unifying hypothesis is supported by further

The advent of enthusiasm for cyclic estrogen-progestogen evidence, it would have direct implications on the consequences
treatment of the menopause offers the opportunity to investigate of several trends in endocrine therapy.
an exposure of particular relevance to a number of the etiologic
theories concerning the hormonal basis of breast cancer. Such
studies also seem to warrant a high priority, both on this basis
and by virtue of the sudden onset of treatment of a large popula- TABLE 216-4
tion of healthy women with this essentially unstudied drug corn- Relative Risk of BreastCancerin Women YoungerThan35 Years
bination therapy, of Age AssociatedWithOralContraceptiveUse

RRAmong
OVARIAN CANCER O,e.a| Lons-Te_

Reference SourceofControls RR Users*

Compared with cancersof the endometriumand breast,
much lessisknown aboutriskfactorsforovariancancer.Until UK. Nat]Case-Control.4 GeneralPracticeRolls 1.3 1.7 -

the late1970s,itwas littlestudied,but severalextensiveepide- Pauletal.'2 Community 1.2 2.2

miologicinvestigationshavebeenundertaken. Whiteetat.° Community I.I 1.7
Brintonl" Community 1.3 2.3

INFLUENCING FACTORS IN OVARIAN CANCER
•>S years for U.K.study. >I0 years for theothers.

Only a few risk factors for ovarian cancer have been identi- 1_'intonLA,]_4.
fledfrom theseinvestigations,and theyaccountforonlya small n.a.National;RR.relativeinks;U.K.,UnitedKingdom.
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CANCER OF THE UTERINE CERVIX An interesting feature of thismalignancy is the attack rate by age.
The patients seemto bediagnosedprimarily from preadolescence
through 30 years of age. The slope of the attack rate curve is

RISK FACTORS AND CERVICAL CANCER particularly steep from 11through 20 years of age. This implies
Most findings from studies _ of cervical cancer are consistent that the onset of puberty is required for expression of the carci-

with a venereally transmitted agent being primarily involved, nogenic effect and may indicate a promotional role for endoge.
The two major risk factors that elevate a woman's risk of this nous hormones in completing the carcinogenic effect of DES.

malignancy are a large number of different sexual partners and Several studies have linked long-term use of oral contracep-
an early age at first intercourse. In addition, among women with tires to increased risk of trophoblastic disease (see Chaps. 109 and
only one sexual partner, the more sexual partners her mate has 1 lO), whereas others have suggested that such use may increase
had, the higher her risk of cervical cancer. Clinical, laboratory, the risk of malignant sequelae after mole evacuation. However,• • ?11

and epidemiologic work on papilloma viruses suggests that these several other investlgahons have failed to find these effects,
agents may be the key infectious factor in the etiology of this leaving this as an important area for future investigations de-
disease. 69 signed to address these differences.

The strength of sexual, social, and specific infectious risk fac-
tors have tended to obscure other factors that might contribute

to this" disease."For example, it has been observed that cigarette.7o MALE GENITAL CANCERS
smoking is a risk factor, even after control for sexualvanables. AND SEX STEROIDS
The presence of tobacco metabolites in cervicalmucus provides a

plausible biologic rationale for the role of tobacco. The roles of sex hormones in male genital cancers have not
been well studied, but there is substantial reason to believe that

ORAL CONTRACEPTIVES AND CERVICAL CANCER hormonal factorsdo operate.
Because of its relative rarity, testicular cancer has not often

Potential hormonal risk factors for cervical cancer have not been the subject of major analytic epidemiologic investigations
been systematically sought, but the cervix is a target organ for (see Chap. 122). Studies of testicular cancer in relatively young
several of the sex hormones and, therefore, a likely candidate for men, and other studies of cryptorchidism (a major risk factor for
the modification of tumor incidence by hormonal factors. Stud- this tumor), have implied that high levels of circulating estrogens
ies 71 linking increased risk to multiparity after appropriate con- (from either an endogenous or exogenous source) in a pregnant
trol for sexual and viral risk factors support this notion. In addi- woman could place a male offsprin._ exposed in utero at a high
tion, several case-control and follow-up studies have linked oral subsequent risk of these conditions." These preliminary findings
contraceptive use to cervical neoplasia. Whereas there was some indicate the need for attention to hormonal risk factors for testic-
concern that this association might be spurious, simply reflecting ular cancer•

the related effects of the sexual and social-class risk factors for Although prostate cancer is a common malignancy among
this disease, studies n'73 controlling for these effects have sup- men in the United States, little is known with certainty about its
ported the likelihood of an association. Indeed, studies 7..7s have etiology in humans. Many investigators hypothesize a hormonal
continued to find excess risk for long-term oral contraceptive us- influence based on the roles of sex hormones in the development
ers even after control for papil]omavirus infection. The higher and maintenance of normal prostatic function, experimental evi-
risk associated with oral contraceptive use among the papillo- dence, the responsiveness of prostatic cancer to therapeutic hor-
mavirus positive cases has led to speculation that hormonal monal manipulation, and limited clinical data. It also has been
factors in general, and oral contraception in particular, may be speculated that some of the descriptive risk factors for this dis-
important cofactors in the carcinogenicity of papillomavirus ease, including racial and ethnic variation, may operate through
infection, a hormonal mechanism. Prominent hormonal hypotheses s°81

suggest an increased risk of prostatic cancer caused by increased
IN UTERO DIETHYLSTILBESTROL EXPOSURE levels of testosterone,decreasedlevelsof estrogen, increased]ev-
AND CERVICAL CANCER els of prolactin, differential activity of 5_r-reductase, or some

combination of these.Despite the frequency of the malignancy
A systematic follow-up of women who were exposed in and the concerns over a hormonal etiology, few epidemiologic

utero to DES has revealed an increased incidenceof cervical in- data exist to addressthesehypotheses. This lack of analytic stud-
traepitheliai neoplasia among these women compared with ies stems partly from doubts that hormonal patterns in patients76

women unexposed to the drug. The data are preliminary and with prostatic cancer accurately reflect the premorbid patterns,
need confirmation, but further support thebelief that the uterine and partly from the technicaldifficulties in assaying for the par-
cervix is an endocrine target organ whose neoplastic potential ticular hormones of primary interest.
may depend on hormonal influences.

LIVER CANCER AND SEX STEROIDS
OTHER GYNECOLOGIC CANCERS
AND EXOGENOUS SEX STEROIDS Hormones have been linked to liver tumors in men and

women. The androgenic-anabolic steroids and the oral contra-
ceptives have beenimplicated.

The causal relationship between DES exposure in utero and

the subsequent occurrence of clear cell carcinomas of the vagina ANDROGENIC-ANABOLIC STEROIDS
and cervix is well established. This relationship was first observed
in the early 1970s and, subsequently,a registry was established ANDLIVER CANCER

that accumulated over 400 casesof this malignancy in women Androgenic-anabolic steroids in the form of oxymetholone
born after 1940.77Estimatesof the risk of thismalignancy among or methyltestosterone derivatives were first linked to hepatocel-
those exposed to the drug are about 1:10,000. in almost all docu- lular carcinoma by casereports'2 of patients undergoing long-
mented cases, the treatment with DES had started before the term therapy for aplasticanemia. Patients with Fanconi anemia

18th week of pregnancy, and there is evidencethat the earlier in seemed to be at special risk, consistentwith their heritable pre-
pregnancy the treatment wasinitiated, thegreaterthe risk. Dose- disposition to acute leukemia and other cancers,s3Liver tumors
and duration-response relationships remainsomewhat less clear, also have occurred when the steroids were used for conditions
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other than aplastic anemia, and some tumors have regressed on of computed tomography in detection of pituitary abnormalities
drug withdrawal. Although these findings are provocative, they among women with postcontraceptive menstrual disorders.
are difficult to interpret because other risk factors for primary A number of other tumors have been suggested as being re-
liver cancer, particularly the presence of hepatitis B virus, have lated to sex hormone levels because of a higher rate among
not been evaluated in these studies, and they may be more corn- women than men, a relationship to reproductive characteristics,

raon in these conditions. Resolution of these methodologic con.= or isolated observations of altered frequency among exogenous

ternS was not important until the abuse of these androgenic hormone users. In this category are cancers of the gallbladder,

drugs by body builders and other athletes became common (see thyroid, kidney, colon, and lung. Most of the observations concern-

Chap. 119). ing these sites remain preliminary and speculative, but clearly
mark these tumors as candidates for more analytical assessments
in the future.

ORAL CONTRACEPTIVES AND BENIGN LIVER TUMORS
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